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GPS  UE  BENCH  TEST  PLANS  AND  REQUIREMENTS 

VOLUME  2 

1 . 0  PURPOSE 

- . . 

The  purpose  of  this  report  is  to  provide  a  basis  for  defining 
the  hardware  and  software  required  to  perform  RF  related  bench  tests 
of  the  Rockwell-Collins  UE  in  the  RF  Laboratory  of  the  GPS  Central 
Engineering  Activity  at  NAVAIRDEVCEN.  For  additional  background 
information,  see  Volume  1.  y 

1 . 1  SCOPE 

This  report  contains  general  test  requirements  for  each  test 
defining  the:  ^ 

^  level  of  test  (UE,  board,  component )) 
test  objective  { parameter/f unction 
test  inputs  ) 
tests  outputs 

equipment  required  for  each  input/output  j 

initial  test  procedure  ' 

data  reduction  requirements  ^ 

summary  list  of  test  equipment  ( standard/special )  ^  f 
block  diagram  of  test  ^  ^ 

Since  most  of  these  tests  will  be  computer  controlled,  special  soft¬ 
ware  will  be  required  to  control  the  conditions,  parameters  and  data 
collection  needs  of  the  test.^ 

^  A  section  on  special  software  requirements  is  provided  which 
defines  the  software  needs  of  each  test  in  terms  of  flowcharts. 


2.0  LIST  OF  REFERENCE  DOCUMENTS 


The  following  documents  were  used  as  references  for  UE  RF 
configuration  and  performance  requirements: 


1 . 

ICD-GPS-204 

GPS  Instrumentation  and 
Connector  Stds. 

5 

June  1981 

2. 

SS-US-200 

System  Segment  Specification 

4 

Nov.  1982 

3. 

Collins 

Engineering  Drawings 

23 

Feb.  1982 

4. 

Collins 

Design  Review 

15 

March  1982 

5. 

Harris 

GPS  AE-1  LRU  Performance 

Test  Procedures 

26 

March  1982 
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3 . 0  TEST  REQUIREMENTS 

The  test  requirements  contained  herein  deal  with  the  Rockwell- 
Collins  UE  set  and  are  written  at  the  board  level.  Specific  values 
of  parcuneters,  ranges,  tolerances  and  granularities  are  provided  if 
known.  As  more  detailed  information  on  the  sets  become  available, 
missing  values  will  be  provided  and  the  test  requirements  will  be 
refined  and  expanded  down  to  the  component  level. 

3.1  ROCKWELL-COLLINS  UE  TEST  REQUIREMENTS 

This  section  contains  the  test  requirements,  procedures  and 
block  diagrams  for  board  level  testing  of  the  Rockwel 1-Col 1 ins  UE 
set.  Initial  functional  test  procedures  have  been  compiled  for  the 
following  boards  or  units: 

1 .  Power  Supply 

2.  RF  Synthesizer 

3.  Correlator 

4.  IF  Processor 

5.  Reference  Oscillator 

6.  Antenna  Electronics 

Although  information  is  available  for  these  boards,  there  is 
not  enough  to  completely  identify  board  input  and  output  levels  for 
stimulation  and  measurement  purposes.  For  example,  some  of  the 
boards  require  digital  input  signals  as  stimuli.  There  is  not  enough 
information  available  to  determine  the  required  input  levels  for 
these  signals  or  the  levels  for  output  signals.  These  digital  sig¬ 
nals  also  present  a  problem  in  that  special  purpose  hardware  may 
be  required  to  interface  the  test  equipment  to  the  board  being  tested. 
This  problem  will  be  discussed  further  in  Volume  3,  Section  5.0 
(Special  Purpose  Hardware  Requirements). 

No  information  has  been  located  concerning  Rockwell -Coll ins 
Preamplifier  Unit.  Test  requirements  for  this  unit  will  be  provided 
as  information  becomes  available. 


3.1.1  Rockwel 1-Col 1 ins  Test  Procedures 

The  following  sheets  contain  the  initial  test  requirements  and 
procedures  as  listed  in  Section  1.1  for  each  of  the  boards  identified 
in  Section  3,1.  These  sheets  will  be  refined  and  expanded  as  more 
information  becomes  available.  Also  as  more  detailed  data  on  the 
boards  becomes  available  sheets  will  be  added  for  testing  to  the 
component  level. 


3 . 1 . 1 . 1  POWER  SUPPLY  MODULE 


Contractor 


Rockwell-Collins 


Inputs 


Input  Name 


• 

AC  or  DC 

incut 

(1/100) 

1! 

Input  Level 

115V  400MHz (AC)  or  160VDC 
102.300Hz  g  TBD _ 


Equipment  Used 


External  Source 
Function  Generator  ( HP-81 16A) 


Contractor 


Rockwell-Collins 


Board 


Test 


Tested : 


Objective ; 


Power  Supply _ 

Verify  Input  Power  Fault  operational. 


Inputs 
Input  Name 


Input  Level 


Equipment  Used 


AC  or  DC  input 


nqy.  AOOHz(AC)  or  16QVDC 


External  Source 


1/1  00)  Fo 


102.300Hz  g  TBD 


Functicn  Generator  (HP-81 16A) 


Outputs 

Output  Name 

Output  Level 

Equipment  Used 

Data  Reduction! 

:  Send  input  level  and  output  of  Digital  Multimeter 

to  printer.  Output  of  Oscilloscope  to  plotter. 

Eauipment  List; 


1  .  Computer  (HP-9836S) 


Printer  (HP-2671  G) 


2.  Function  Gen.  (HP-8n6A)  5.  Oscilloscoce  (TEK-2A65 

3  .  Digital  Multi.  (HP-347^)  6  .  External  Source _ 


TIMf 

INTKRVAL 

COUNTED 


FUNCTION 

cenehator 


FUNCTION 

GENENATOA 


OKILLOSCOFE 

ITEK-24IBI 


MEASURE  INPUT  ROWER  FAULT 


Output  Level 


Equipment  Used 


Outputs 
Output  Name 


1  •  Initiate  Fault 


Test  Procedure;  Turn  on  test  eauipment.  Set  measuremen 


to  proper  ranges.  Apply  proper  signal  levels  to  all  in 


Initiate  Fault  output  with  Digital  Multimeter.  An  Oscilloscope  wi: 


used  to  display  waveform 


Contractor 


Board  Tested 


Output  Name 


Output  Level 


Equipment  Used 


Digital  Multi  (HP-3A7®) 


Receiver  Power  SuddIv  Fault  with  Digital  Multimeter.  An  Oscil 


will  be  used  to  display  waveform. 


Data  Reduction 


Send  input  level  and  output  of  Pi; 


Multi 


rinter.  Output  of  Oscilloscope  to  plotter. 


2.  Flmction  Gen.  (HP-81 16A) 


3 .  Digital  Multi.  (HP-3A78B) 


Printer  (HP-2671  G)  7 .  Plotter  (HP-7475A) 


Oscilloscope  (TEK-2465)  8 . 


External  Source 


MEASURE  RCVR  POWER  SUPPLY  FAULT 


Contractor 


Rockwell-Collins 


Board  Tested 


Test  Obiective 


outDut  from  synthesizer. 


RF  Synthesizer 


roper  operation  of  Control  Signals 


»» 

Time  Mark  Enable 

TBD 

»» 

Code  Gen .  Reset  Strobe 

TBD 

»« 

Init  F 

TBD 

«« 

BIT  IF  Control 

TBD 

1 37  / 

■^'  4  Fo  Control 

TBD 

.  Generator  (HP-8663A) 


Patt.  Gen.  (HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  (HP-81 70A) 


Patt.  Gen.  (HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


*  Power  splitter  needed  to  proyide  these  3  inputs. 

**  Breakout  board  needed  to  proyide  yarious  leyels  for  these  5  inputs. 


ockwell^Co 


outDut  of  synthesizer 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs 


•«  t  t' 


Output  Name 


Data  Reduction: 


k4 


**  Init  F 


**  BIT  IF  Control 


**  Fo  Control 


»  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Test  Procedure:  Hook  up  unit  under  test  as  shown  in  schematic 


on  test  equipment.  Set  measurement  equipment  to  proper  ranges. 


proper  signal  levels  to  inputs  of  synthesizer  board.  Measure  ou 


frequency  with  Electronic  Counter 


Data  Reduction 


to  printer. 


Eauipment  List 


1  .  Slgial  Gen.  (HP-8663A} 


Printer  (HP-2671  G)  7.  Att  Sw  Drive  (HP-1 1713A) 


Log  Patt  Gen  ( HP-81 70A) 


Elec  Counter  (HP-5385) 


8. 


Contractor 


Rockwell-Colll 


Board  Tested;  RF  Synthesizer _ 

Test  Objective:  Verify  proper  frequency  from  (^^'^'^16  ~  Fo 

output  of  synthesizer. _ 


Inputs 
Input  Name 


Input  Level 


Equipment  Used 


1  .  *  Fo _ (3  inputs)  10.23MHz  g  TBD  Signal  Gen.  (HP-8663A) 


2. 

•*  Time  Mark  Enable 

TBD 

Lc«  Patt.  Gen.  (HP-81 70A) 

3. 

**  Code  (]ai.  Reset  Strobe 

TBD 

Ldc  Patt.  Gen.  (HP-8170A) 

4. 

**  Init  F 

TBD 

Lo«  Patt.  Gen.  (HP-8170A) 

5. 

**  BIT  IF  Control 

TBD 

Loc  Patt.  Gen.  (HP-8170A) 

6.  **  Fo  Control  TBD  [r*  Patt.  Gen.  (HP-81 70A) 


:137/.,6  -  2/^^^ 


86.230375MHz 


Elec  Counter  (HP-53851 


Atten  (HP-849AG) 


Test  Procedure 


Hook  UD  unit  under  test  as  shown  in  schematic.  Turn 


on  test  equipment.  Set  measurement  equipment  to  proper  ranees. 


1  37  / 

roper  signal  levels  to  inputs  of  synthesizer  board.  Measure  (  16 


15)  Fo  frequency  with  Electronic  Counter. 


Data  Reduction:  Send  input  leyels  and  output  of  Electronic  Counter 


to  printer.  _ 


Eauioment  List 


Gen.  (HP-8663A) 


Patt  Gen  ( HP-81 70A) 


Computer  (HP-9836S) 


Printer  (HP-2671  G)  7  .  Att  Sw  Drive  (HP-n7'3A) 


Elec  Counter  (HP-5385)  8  . 


Inputs 


Input  Name 


Input  Level 


Equipment  Used 


[3  inputs; 


10.23MHz  g  TBD 


**  Time  Mark  Enable 


Gen.  (HP-8663A) 


**  Code  Gen.  Reset  Stnabe 


**  Init  F 


**  BIT  IF  Control 


**  Pq  Control 


Patt.  Gen.  ( HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  { HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  { HP-81 70A) 


•  Power  splitter  needed  to  provide  these  3  inputs. 

*•  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


^>>> 


Output  Name 


Output  Level 


Equipment  Used 


4)  Fo 


350.3775MHz 


Elec  Counter  {HP-5385) 


Atten.  (HP-8494G) 


Test  Procedure;  Hook  up  unit  under  test  as  shown  in  schematic. 

Turn  on  test  equipment.  Set  measurement  equipment  to  proper  ranges. 


Apply  proper  signal  levels  to  Inputs  of  synthesizer  board.  Measure 
1 37  / 

(  4 )  Fo  frequency  with  Electronic  Counter. _ 


Data  Reduction;  Send  input  levels  and  output  of  Electronic  Counter 
to  printer. _ 


Equipment  List; 

1  .  Slgal  Gen.  (HP-8663A)  4 .  Printer  (HP-2671  G)  7 .  AttSw  Drive  (HP-n713A) 

2.  Log  Patt  Gen  ( HP-81 70A)  5.  Elec  Counter  (HP-5385  )  8  .  _ 


Contractor 


Rockwell-Collins 


Board  Tested 


Test  Obiective 


RF  Synthesizer 


roper  output  frequency  from  synthesizer 


16)  Fo  output 


Inputs 


Input  Name 


Input  Level 


Equipment  Used 


(3  inpu 


**  Time  Mark 


**  Code  Gen.  Reset  Strobe 


**  Init  F 


**  BIT  IF  Control 


f 

»»  po  Control 


•  Power  splitter  needed  to  proyide  these  3  inputs. 

**  Breakout  board  needed  to  proyide  various  levels  for  thes  5  inputs. 


Output  Name 


Output  Level 


Equipment  Used 


16)Fo 


87.594375MH2 


ElecCcxinter  (HP-5385) 


ProK.  Atten.  (HP-8494G) 


Test  Procedure:  Hook  ud  unit  under  test  as  shown  in  schematic.  Turn 


on  test  eauioment.  Set  measurement  eauinment  to 


1 37/ 

roper  signal  levels  to  inputs  of synthesizer  board.  Measure  (  16JF 


freouencv  with  Electronic  Counter 


Data  Reduction:  Send  inpu 


to  printer. 


Equipment  List: 


1 .  Simial  Gen.  (?iP-8663A)  4  .  Printer  (HP-2671  G) 


Patt  Gen.  ( HP-81 70A) 


Conputer  (HP-9836S) 


Elec  Counter  (HP-5385 


Prog.  Atten.  (HP-8A94G) 


Contractor 


10.23MHz  §  TBD 


*»  Time  Mark  Enable 

TBD  I 

*»  Code  Gen.  Reset  Strobe 

TBD  I 

*»  Init  F 

TBD  I 

*»  BIT  IF  Control 

TBD  1 

*»  L,  Fo  Control 


Signal  Gen.  (HP-8663A1 


Pat't.  Gen.  (HP-8170A) 


'  Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  (HP-8170A) 


;  Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  ( HP-81 70A) 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Outputs 
Output  Name 


Output  Level 


Eauipment  Used 


jFo  1/40  Fo 


iFo  1/100  Fo 

Data  Reduction;  Send  input  levels  and  output  of  Electronic  Counter 


to  printer. 


Contractor i 

!  Rockwell-Collins 

Board  Tested; 

!  RF  Synthesizer 

Test  Obiective:  Verifv  orooer  power  level  for  BIT  Fo  signal  from 


synthesizer. 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Test  Procedure 


POWER  MEASUREMENT 


Contractor : 

Board  Tested; 
Test  Objective; 
from  Synthesizer. 


I 

\ 


I 


Inputs 
Input  Name 


Rockwell-Collins 


RF  Synthesizer _ 

Verify  proper  power  level  for  Ext  Fo  sip:nal 


Input  Level 


Equipment  Used 


1 . 

10.23MHz  @  TBD 

Signal  Gen.  (HP-8663A) 

2  . 

**  Time  Mark  Enable 

TBD 

Loe:  Patt.  Gen.  (HP-8170A) 

3. 

**  Code  Gen.  Reset  Strobe 

TBD 

Ldc  Patt.  Gen.  (HP-8170A) 

4. 

**  Init  F 

TBD 

Loc  Patt.  Gen.  (HP-8170A) 

5. 

»»  BIT  IF  Control 

TBD 

Lor  Patt.  Gen.  (HP-8170A) 

6. 

**  Fo  Control 

TBD 

Loc  Patt.  Gen.  (HP-81 70A) 

7. 

8. 

9. 

10. 

11. 

12. 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Outputs 

Output  Name  Output  Level  Equipment  Used 


1. 

Ext  Fo 

TBD 

Power  Meter  (HP-436A) 

2. 

Power  Sensor  (HP-8481  A) 

3. 

Prog.  Atten.  {HP-8494G) 

4.  _ 

Att.  Sw  Dr.  {HP-11713A) 

5. 


Test  Procedure;  Hook  up  unit  under  test  as  shown  in  schematic.  Turn 
on  test  equipment.  Set  measurement  equipment  to  proper  ranges.  Apply 
proper  signal  levels  to  Inputs  of  synthesizer  board.  Measure  the  power 
level  of  the  output  signal  with  the  Power  Meter. _ 


Data  Reduction;  Send  input  levels  and  output  of  Power  Meter  to 
printer. _ 


Equipment  List: 


1  . 

Sig.  Gen.  (HP-8663A) 

4  . 

Printer  (HP-2671 G) 

7  . 

Prog.  Atten. 

(HF^94G) 

2. 

Log  Patt  Gen  ( HP-81 70A) 

5  . 

Power  Meter  (HP-436A) 

8. 

Att.  Sw  Dr. 

(HF-’1'’13A) 

3. 

(Computer  (HP-9836S) 

6. 

Power  Sensor  (HP-848iA) 

9. 

39 


Contractor 


Rockwell-Collins 


iSi 


Board  Tested;  _ 

Test  Objective: 


signal  from  synthesizer. 


RF  Synthesizer _ 

137/  2/ 

Verify  proper  power  level  for  [  16  -  15]  Fo 


Inputs 
Input  Name 

*  Fo  (3  inputs) 
**  Time  Mark  Enable 


Input  Level 


10.23MHz  g  TBD 
TBD 


Equipment  Used 


• 

**  Code  Gen.  Reset  Strobe 

TBD 

• 

**  Init  F 

TBD  ' 

• 

**  BIT  IF  Control 

TBD 

• 

**  Fo  Control 

TBD 

Signal  Gen.  (HP-8663A) 
:  Patt.  Gen.  (HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


Patt.  Gen.  (HP-81 70A) 


Patt.  Gen.  (HP-8170A) 


'  Patt.  Gen.  (HP-8170A) 


I 

I 

i 


•  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Test  Procedure;  Hook  up  unit  under  test  as  shown  in  schematic. 

Turn  on  test  equipment.  Set  measurement  equipment  to  proper  ranges. 

Apply  proper  signal  levels  to  Inputs  of  synthesizer  board.  Measure 

1 37  2 

the  power  level  of  the  (  /1 6  -  /15)Fo  output  signal  with  the  Power 

Meter.  _  _ 


Data  Reduction;  Send  incut  levels  and  output  of  Power  Meter  to 
printer. _ 


Equipment  List: 


1 . 

Signal  Gen.  {HP-S663A) 

4. 

Printer  (HP-2671 G) 

7  .  Pros:.  Atten.  (HP-84QAG) 

2. 

Log  Patt  Gen  { HP-81 70A) 

5. 

Power  Meter  (HP-A36A) 

8.  Att.  Sw  Drive  ;HP-T'7rn;i 

3. 

Computer  (HP-9836S) 

6. 

Power  SoTsor  (HP-BASiA) 

9. 

V. 


Contractor 


Board  Tested; 
Test  Objective! 
from  synthesizer. 


RF  Synthesizer 


1 37 

Verify  proper  power  level  for  (  -"/l6)Fo  signal 


1  . 
2. 
3. 
4'. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 


Inputs 
Input  Name 

*  Fo _ (3  Inputs) 

**  Time  Mark  Enable 
**  Code  Gen.  Reset  Strobe 

**  Inlt  F _ 

»*  BIT  IF  Control 
Fo  Control 


Input  Level 


10.23MHz  g  TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


Equipment  Used 

Signal  Gen.  (HP-8663A) 
Lag  Patt.  Gen.  (HP-8170A) 
Log  Patt.  Gen.  (HP-8170A) 
Leg  Patt.  Gen.  ( HP-81 70A) 
Log  Patt.  Gen.  (HP«8170A) 
Log  Patt.  Gen.  ( HP-81 70A) 


*  Power  splitter  needed  to  provide  these  3  inputs. 

*•  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Test  Procedure;  Hook  up  unit  under  test  as  shown  in  schemati 


Turn  on  test  equipment.  Set  measurement  equipment  to  proper  ranges. 


roper  signal  levels  to  inputs  of  synthesizer  board.  M 


the  power  level  of  the  (  /16)Fo  output  signal  with  the  Pow' 


r 

I 


1 


Contractor ; 

Board  Tested; 

f 

j  Test  Objective; 

I  from  synthesizer 


Rockwel 1-Col 1 ins _ 

RF  Synthesizer _ 

1 37 

Verify  proper  power  level  for  (  /4)Fn  signal 


i 


1 . 

Input  Name 

*  Fo  (3  inputs) 

Input  Level 

10.23MHz  @  TBD 

Equipment  Used 

Sicnal  Gen.  (HP-8663 A) 

2. 

**  Time  Mark  Enable 

TBD 

Lck  Patt.  Gen.  (HP-8170A) 

3. 

**  Code  Gai.  Reset  Strobe 

TBD 

Lc«  Patt.  Gen.  (HP-81 70A) 

4. 

**  Init  F 

TBD 

Lqk  Patt.  Gen.  (HP-8170A) 

5. 

BIT  IF  Control 

TBD 

Lck  Patt.  Gen.  (HP-8170A) 

6. 

**  Fo  Control 

TBD 

Lck  Patt.  Gen.  (HP-6170A) 

7 

8 
9 

10 

11 

12 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  thes  5  inputs. 


44 


Output  Name 


Output  Level 


Equipment  Used 


1 . 


Power  Meter  (HP-A36A) 


Power  Sensor  (HP-8A81A) 


Test  Procedure;  Hook  ud  unit  under  test  as  shown  in  schematic.  Turn 


on  test  equipment.  Set  measurement  equipment  to 


roper  signal  levels  to  inputs  of  synthesizer  board.  Measure  the 


1 37 

ower  level  of  the  (  /4)Fo  output  signal  with  the  Power  Meter. 


Data  Reduction:  Send  input  levels  and  output  of  Power  Meter 


Contractor 


Board  Tested 


Test  Obiective 


from  synthesizer 


Rockwell-Collins _ 


RF  Synthesizer 


roper  power  level  (4/15)Fo  output  signal 


*  Fo  (3  inputs) 


»«  Fo  Control 


10.23MHz  @  TED 


«» 

Time  Mark  Enable 

TBD  1 

« 

«» 

Code  Gen.  Reset  Strobe 

TBD  I 

• 

«» 

Init  F 

TBD  I 

• 

** 

BIT  IF  Control 

TBD  1 

rinter. 


Contractor 


Rockwell-Collins 


Board  Tested 


Test  Obiective 


Ext  Fo  output 


RF  Synthesizer 


roper  spectral  content  of  svnthe 


Inputs 

j 

i 

Input  Name 

Input  Level 

Equipment  Used 

*  Fo  (3  inputs 


**  Time  Mark  Enable 
**  Code  Gen.  Reset  Strobe 


**  Init  F 


»»  BIT  IF  Control 


»»  Fo  Control 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Rockwell-Collins 


RF  Synthesizer 


oroper  spectral  content  of  synthesizer 


*  Power  splitter  needed  to  provide  these  3  inputs 


**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


m 


Outputs 
Output  Name 


BIT  Fo 


Output  Level 


Equipment  Used 


Spectrun  Anal.  (HP-8566A) 


Pro£.  Atten.  (HP-8A9AG) 


Att  Sw  Drive  (HP-11713A) 


Test  Procedure:  Hook  ud  unit  under  test  as  shown  in  schematic 


Turn  on  test  eouiDment.  Set  measurement  eauioment  to 


roper  signal  levels  to  inputs  of  synthesizer  board.  Measure 


the  spectral  content  of  the  Bit  Fo  output  with  the  Spectrum  Analyzer 


checking  for  spurious  outputs,  harmonic  levels,  frequency  stability  etc 


Data  Reduction:  Send  input  levels  to 


Analyzer  to  plotter 


!»S5S 


Contractor 


Rockwell-Collins 


Board  Tested  :  RF  Synthesizer 


Test  Objective:  Verify  proper  spectral  content  of  synthesizer 

( -  2/15)Fo  output. _ _ 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 . 

*  Fo  (3  inputs) 

10.23MHz  @  TBD 

Signal  Gen. 

(HP-8663A) 

2. 

**  Time  Mark  Enable 

TBD 

Log  Patt.  Gen. 

{ HP-81 70A) 

3. 

•*  Code  Gen.  Reset  Strobe 

TBD 

Log  Patt.  Gen. 

( HP-81 70A) 

4. 

**  Init  F 

TBD 

Log  Patt.  Gen. 

(HP-8170A) 

5. 

»*  BIT  IF  Control 

TBD 

Log  Patt.  Gen. 

( HP-81 70A) 

i? 


Test  Procedure: 


Hook  up  unit  under  test  as  shown  in  schematic.  Turn 


on  test  equipment.  Set  measurement  equipment  to  proper  ranges.  Apply 


proper  signal  levels  to  inputs  of  synthesizer  board.  Measure  the 


,137 


spectral  content  of  the  (  /1 6  -  2/15)Fo  output  with  the  Spectrum 


Analyzer  checkins  for  spurious  outputs,  harmonic  levels,  frequency 
stability  etc. _ _ 


Data  Reduction:  :jena  input  levels  to  printer.  Output  of  Spectrum 

Analyzer  to  plotter. _ 


Contractor 


Rockwell-Colllns 


Board  Tested;  RF  Synthesizer _ 

Test  Objective;  Verify  proper  spectral  content  of  synthesizer 

(^^^A)Fo  output. _ 


Inputs 


Input  Name 

Input  Level 

Equipment  Used 

1 . 

»  Fo  (3  incuts) 

10.23MHz  @  TBD 

Signal  Gen. 

(HP-8663A) 

2. 

**  Time  Mark  Enable _ 

TBD 

Loe  Patt.  Gen. 

( HP-81 70A) 

3. 

TBD 

Loc  Patt.  Gen. 

( HP-81 70A) 

4. 

**  Init  F 

TBD 

LoK  Patt.  Gen. 

( HP-81 70A) 

5. 

*»  BIT  IF  Control 

TBD 

Loc  Patt.  Gen. 

(HP45170A) 

6. 

»* **  Fo  Control 

TBD 

Loc  Patt.  Gen. 

( HP-81 70A) 

7. 

8. 

9. 

10. 
11 . 
12. 


*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Contractor 


Rockwell-Collins 


Board  Tested 


Test  Obiective 


(^^}l6)Fo  outDUt. 


RF  Synthesizer 


roper  spectral  content  of  synthesizer 


Inputs 
Input  Name 


*  Fo  (3  inputs 


**  Time  Mark  Enable 


Input  Level 


Equipment  Used 


10.23MHz 


TBD 


Code  Gen.  Reset  Strobe 

TBD  1 

«» 

Init  F 

TBD  1 

BIT  IF  Control 

TBD  1 

*  Power  splitter  needed  to  proyide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


“I- 

*•« 

( 


Test  Procedure:  Hook  up  unit  under  test  as  shown  in  schematic.  Turn 


on  test  equipment.  Set  measurement  equipment  to 


proper  signal  levels  to  inputs  of  synthesizer  board.  Measure  the 
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spectral  content  of  the  (  /16)Fo  output  with  the  Spectrum  Analyzer 


checking  for  spurious  outputs,  harmonic  levels,  frequency  stability  etc 


A’l 

$ 

ll'lll 


Data  Reduction. 

Send  input  levels  to  printer.  Output  of  Spectrum 

Analyzer  to  plotter.  I 

Eauioinent  List 


1  .  Si^  Gen.  (HP-8663A) 


Printer  (HP-2671  G)  7.  Att  Sw  Dr.  (HP-11713A) 


2.  Log  Patt  Gen  ( HP-81 70A)  5.  Spec.  Anal.  (HP-8566A)  8.  Plotter  (HP-7A75A1 

3.  Computer  (HP-9836S)  6.  Prog.  Attei.  (HP-849AG)  9.  _ 


Contractor 


Rockwell-Co 


Board  Tested; 
Test  Objective 


(A/15)Fo  outDut'. 


Input  Name 

Input  Level 

Equipment  Used 

1 . 

*  Fo  (3  inputs) 

10.23MHz  @  TBD 

Signal  Gen,  {HP-8663A) 

2. 

**  Time  Mark  Enable 

TBD 

Lc«  Patt.  Gen,  (HP-81 70A) 

3. 

**  Code  Gen.  Reset  Strobe 

TBD 

Lc«  Patt.  Gen.  { HP-81 70A) 

4. 

Init  F 

TBD 

Lc«  Patt.  Gen.  (HP-8170A) 

5. 

**  BIT  IF  Control 

TBD 

Log  Patt.  Gen.  (HP-8170A) 

*  Power  splitter  needed  to  provide  these  3  inputs. 

**  Breakout  board  needed  to  provide  various  levels  for  these  5  inputs. 


Output  Name 


Output  Level 


Equ ipment  Us e d 


Repeat  for  the  followinc  freouency  output 


740  Fo 


Data  Reduction:  Send  input  levels  to  printer.  Output  of  Spectrum 

Analyzer  to  plotter. _ 


Equipment  List: 

1  .  Slsial  Gen.  (HP-8663A) 

4  . 

Printer  (HP-2671 G) 

7. 

AttSwDr.  (HP-11 71 3A) 

2  .  Log  Patt  Gai  (HP-8170A) 

5. 

Spec.  Anal.  (HP-8566A) 

8. 

Plotter  (HP-7‘^~5A) 

3  .  Canputer  (HP-9836S) 

6. 

Frcg.  Atten.  (HP-8494G) 

9. 

Outputs 


Output  Name 


Output  Level 


Equipment  Used 


1. 


Network  Analyzer  (HP-851  OA ) 


S-Par.  Test  Set  (HP-851 5A) 


Test  Procedure 


Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  input  signal  to  S-Parameter  Test  Set  from 


Sweep  Generator.  Measure  VSWR  and  impedance  with  Network  Analyzer. 


Data  Reduction:  Send  input  level  to  printer.  Output  of  Network 


Analyzer  to  plotter. 


.  S-Par.  Test  Set  (HP-8515A)  7 


.  Network  Anal.  (HP-851  OA)  8 , 


Plotter  (HP-7A75A) 


Sweep  Gen.  (HP-83A0A) 


Output  Name 


Output  Level 


Equipment  Used 


1.  (^^Jl6)Fo 


Network  Analyzer  ( HP-851 OA) 


S-Par.  Test  Set  { HP-851 5A) 


Test  Procedure;  Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  input  signal  to  S-Parameter  Test  Set  from  Sweep 
Generator.  Measure  VSWR  and  impedance  with  Network  Analyzer. 


Data  Reduction:  Send  input  levels  to  printer.  Output  of  Network 


Analyzer  to  plotter. 


Equipment  List: 


1 . 

Computer  (HP-9836S) 

4  . 

S-Par  Test  Set  (FiP-85l5A) 

7  . 

2. 

Printer  (HP-2671  G) 

5  . 

Network  Anal.  ( HP-851 OA) 

8. 

3. 

Plotter  (HP-7475A) 

6. 

Sweep  Generator  (HP-8340A) 

9. 

Contractor ; 
Board  Tested; 
Test  Objective: 


Rockwell -Coll ins 


RF  Synthesizer _ 
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Measure  VSWR  and  impedance  of  (  716  -  2/15)Fo 


tout 


Output  Name 


Output  Level 


Equipment  Used 


Equipment  List; 


1  .  Ccmputer  (HP-9836S) 


4  .  S-Par  Test  Set  ( HP-851 5A)  7 


2. 

Printer  (HP-2671  G) 

5  . 

Network  Anal .  ( HP-851  OA ) 

8. 

3. 

Plotter  {HP-7475A) 

6  . 

Sweep  Gen.  (HP-8340A) 

9. 

I 


% 


»(i)Fo 


2.5575MHz  §  TBD 


LI  AGC 


»* ** •**  L2  AGC 


Analog  Inputs 


Function  Gen.  (HP-8n6A) 


Function  Gen.  (HP-81 16A) 


Logic  Patt.  (jen.  (HP-8170A) 
Function  Gen.  (HP-81 16A) 


Function  Gen.  (HP-81 16A) 


External  Source 


*  Need  divide  by  2 

**  Need  multiply  by  3,  divide  by  32 

•**  Need  2  way  power  divider 


‘*5 

,f'r, 


i 

i 


Outputs 


Output  Name 


Output  Level 


Equipment  Used 


Digital  Multi.  (HP-3A7®) 


Test  Procedure: 


Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 


Receiver  Local  Bus  output  with  Digital  Multimeter.  An  Oscilloscope  will 


be  used  to  display  waveform. 


Data  Reduction:  Send  input  levels  and  output  of  Digital  Multimeter 


to  printer.  Output  of  Oscilloscope  to  plotter. 


Equipment  List: 


1.  Computer  (HP-9836S)  4.  Slgial  Gen.  (HP-8663A)  7.  Printer  ( HP-2671  G) 

2  .(3)  Function  Gens.  (HP-Bn6A)  5.  Sweep  Gen.  (HP-B3^0A)  8.  Oscillosoope  (TEK-2^65; 

3.  Log.  Patt.  Gen.  (HP-817QA)  6.  Digital  Multi.  (HP-3A78B)  9.  External  Source _ 

10.  Plotter  {HP-7A75A) 


[ 

► 

Inputs 


Input  Name 

Input  Level 

Equipment  Used 

1 . 

17F(IF) 

173.qiMHz  TBD 

Signal  Gen.  (HP-8663A) 

2. 

Code  Gen.  Reset 

TBD 

Ingir.  Patt.  Gen.  (HP-8170A) 

3. 

Fo 

87.594MH2  @  TBD 

Sweeo  Gen.  (HP-a340A) 

4. 

(^/15)  Fo 

2.728MHz  @  TBD 

Function  Gen.  (HP-8116A) 

5. 

»»  (^^40)  Fo 

255,750Hz  @  TBD 

Function  Gen.  ( HP-81 16A) 

6. 

(J)  Fo 

5.115MH2  @  TBD 

Function  Gen.  (HP-8116A) 

7. 

*  (i)  Fo 

2.5575MHz  $  TBD 

Function  Gen.  (HP-8n6A) 

8. 

T20 

TBD 

Logic  Patt.  Gen.  ( HP-81 70A) 

9. 

LI  AGC 

TBD 

Function  Gen.  (HP-81 16A) 

10. 

*»*  L2  AGC 

TBD 

Function  Gen.  (HP-8116A) 

11 


Analog  Inputs 


TBD 


External  Source 


Code  Gen.  Reset  Strobe 


Digital  Multi.  (HP-3^73E) 
Oscilloscope  (TEK-2^5 


Data  Reduction- 

Send  input  levels  and  output  of  Digital  Multimeter 

to  printer.  Output  of  Oscilloscope  to  plotter. 

Eauipment  List 


1  .  Ccmputer  (HP-9836S) 

2 .13)  anc.  Gens.  {HP-81 16A) 


Simal  Gen.  {HP-8663A) 


Printer  ( HP-2671  G) 


Sweep  Gen.  (HP-8340A)  8 .  Oscilloscope  (TEK-2^5) 


3  .  Logic  Patt.  Gen.  (HP-8170A)  6  .  Digital  Multi.  (HP-3A78B)  9  . 


External  Source 


10. 


Flatter  (HP-7475A) 


Contractor 


Rockwell-Colllns 


4 


4? 

i 


n 


’•Si 


I'l' 

I’In' 


I’.'l 


I 


;a 


Board  Tested 


Correlator 


Test  Objective 


Verify  Switch  Select  ooerational. 


Inputs 


Input  Name 


Input  Level 


17F(IF) 


173.QIMH2  g  TBD 


Code  Gen.  Reset 


/16)  Fo 


87.5Q4MHZ  §  TBD 


/15)  Fo 


2.728MHz  g  TBD 


»*  (  /40)  Fo 


(J)  Fo 


5.115MHz  @  TBD 


»  (i)  Fo 


2.5575MHz  @  TBD 


LI  AGC 


***  L2  AGC 


Analog  Inputs 


•  Need  divide  by  2 
*•  Need  multiply  by  3,  divide  by  32 
***  Need  2  way  power  divider 


Equipment  Used 


Signal  Gen.  (HP-8663A1 


Lc  Patt.  Gen.  (HP-81 70A) 


Function  Gen.  (HP-81 16A) 


Function  Gen.  (HP-81 16A 


Function  Gen.  (HP-81 16a) 


Function  Gen.  (HP-8116A) 


Function  Gen.  (HP-81 16A) 


dc  Patt.  (}en.  ( HP-81 70A) 


Function  Gen.  (HP-81 16A) 


Function  Gen.  (HP-81 16A) 


External  Source 


Output  Name 


Output  Level 


Equipment  Used 


1  •  Switch  Select _  _ I2J2 _  nigitai  Mui  f.i ,  (hp-^7i 

2-  -  -  Oscilloscope  (THC-2465) 

3.  _  _  _ 

4.  _  _  _ 

5. 


Test  Procedure :  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 
Switch  Select  output  with  Digital  Multimeter.  An  Oscilloscope  will  be 
used  to  display  waveform. _ 


Data  Reduction:  Send  input  levels  and  output  of  Digital  Multimeter 

to  printer.  Output  of  Oscilloscope  to  plotter. _ 


Equipment  List; 


1  .  Canputer  (HP-9836S) 

4  . 

Sig.  Gen.  (HP-8663A) 

7  . 

2  .  Oianc.  Gens.  (HP-8n6A) 

5  . 

Sweep  Gen.  (HP-83A0A) 

8  . 

3  .  Logic  Patt  Gen  ( HP-81 70A) 

6  . 

Digital  Multi.  (HP-3478B) 

9  . 

External  Source 

10. 


Plotter  ( HP-7A75A  i 


IF  PROCESSOR  MODULE 


Contractor 


Rockwell -Col 1  ins 


Board  Tested;  _ IF  Processor 


Test  Objective;  Verify  Li  AGC  operational. 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 . 

Switch  Select  Input  1 

TBD 

Loeic  Patt.  Gen.  (HP-8170A) 

2. 

Switch  Select  Input  2 

TBD 

Loeic  Patt.  Gen.  (HP-8170A) 

3. 

Switch  Select  Input  3 

TBD 

Lofdc  Patt.  (}en.  (HP-8170A) 

4. 

Switch  Select  Input  A 

TBD 

Locdc  Patt.  Gen.  ( HP-81 70A) 

5. 

Switch  Select  Input  5 

TBD 

6. 

LI  BIT  Control 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

7. 

L2  BIT  Control 

TBD 

Lofdc  Patt.  Gen.  (HP-8170A) 

8. 

Noise  Diode  Control 

TBD 

Logic  Patt.  Gen.  {HP-8170A) 

9. 

BIT  Fo 

TBD 

Function  Generator  (HP-8n6A) 

10. 

BIT  Code 

TBD 

•In-house  Generator 

11  . 

LI  Coax 

TBD 

Signal  Gen.  (HP-8663A) 

12. 

L2  Coax 

TBD 

Signal  Gen.  (HF-8663A) 

1  3  . 

Fo 

350.3775MHz  @  TBD 

Sweep  Gen.  iH?-33‘^GA) 

*  In-house  designed  P-Code  Generator  (may  also  need  C/A  Code  Generator) 
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Output  Name  Output  Level  Equipment  Used 

1.  LI  AGC _  ^  _ TBD _  Digital  Multi.  (HP-347 

2 .  _  _  Oscilloscope  (TEK-2465) 

3.  _  _  _ 

4.  _  _  _ 

5.  _  _  _ 

Test  Procedure:  Turn  on  test  eaulpment.  Set  measurement  equipment 

to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 
LI  kGC  output  with  Digital  Multimeter.  An  Oscilloscope  will  be  used  to 
display  waveform. _ 

I 

Data  Reduction;  Send  input  levels  and  output  of  Digital  Multimeter 
to  printer.  Output  of  Oscilloscope  to  plotter. _ 


Equipment  List; 

4  .  Signal  Gen.  (HP-8663A)  7  .  Digital  Multi.  (HP-S'^'TSE ; 


Computer  (HP-9836S) 
Log.  Patt  Gen  ( HP-81 7QA) 


Sweep  Gen.  (HP-6340A) 


8  .  Oscilloscope  [TEK- 


Board  Tested: 

:  IF  Processor 

Test  Obiective; 

:  Verify  L2  AGC  operational. 

I 

I 

o 


Test  Procedure 


Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 


L2  AGC  output  with  Digital  Multimeter.  An  Oscilloscope  will  be  used  to 
display  waveform. _ 


Data  Reduction;  Send  input  levels  and  output  of  Digital  Multimeter 


to  printer.  Output  of  Oscilloscope  to  plotter.  _ 


Rockwell-Collins 


Board  Tested: 


IF  Processor 


Inputs 
Input  Name 


1  . 

2. 

3. 

4. 

5. 
6  . 

7. 

8. 

9. 

10. 

11. 


Switch  Select  Input  1 
Switch  Select  Input  2 
Switch  Select  Input  3 
Switch  Select  Input  4 
Switch  Select  Input  5 
LI  BIT  Control 

L2  BIT  Control _ 

Noise  Diode  Control 


BIT  Fo 


BIT  Code 


LI  Coax 


Input  Level 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


TBD 


Equipment  Used 


Locdc  Patt.  Gan.  (HP-81 70A) 
Lcglc  Patt.  Gen.  (HP-8170A) 
Lcglc  Patt.  Gen.  ( HP-81 70A) 
Logic  Patt.  Gen.  (HP-81 70A) 
Logic  Patt.  Gai.  (HP-BITOA) 
Logic  Patt.  Gai.  (HP-8170A) 
Logic  Patt.  Gan.  ( HP-81  TOAl 
Logic  Patt.  Gen.  (KP-8TT0A) 
Logic  Patt.  Gen.  (HP-81 70A1 
*  In  House  Generator 


Signal  Generator  (HP-8663A) 


Output  Name  Output  Level  Equipment  Used 

1 .  17F(IF) _  173. 91  MHz _  Electronic  Ctr  (HP-5385) 

2.  _  _  _ 

3.  _  _  _ 

4.  _  _  _ 

5.  _  _  _ 

Test  Procedure;  Turn  on  test  equipment.  Set  measurement  equipment 
to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 

17F(IF)  output  frequency  with  Electronic  Counter.  (Repeat  for  all  5 _ 

1 7F( IF )  outputs )  . _ 

i 


Data  Reduction:  Send  input  levels  and  output  of  Electronic  Counter 

to  printer. 


Equipment  List: 

1  .  Conputer  (HP-9836S)  4 .  Signal  Gen.  (HP-8663A)  7 .  In-House  Design _ 

2  .  Logic  Patt.  Gen.  ( HP-81 70A)  5  .  Printer  ( HP-2671  G)  8  .  Electronic  Ctr  (HP-5385) 


Function  Gen.  (HP-8n6A) 


Sweep  Gen.  (HP-8340A) 


Serial  Data  Gen.  ( HP-801 3A) 


oscilloscope  I 
iTEK-24651  !“ 


REPEAT  FOR  ALL 
5-nF(IFJ  OUTPUTS 


17F(IF)  FREQUENCY  MEASUREMENT 


Contractor 


Rockwell-Collins 


I  -  - 

I 

I  Board  Tested:  IF  Processor 


Test  Objective:  Measure  output  power  of  17F(IF)  output. 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 . 

Switch  Select  Input 

1 

TBD 

Logic  Patt.  Gai,  ( HP-81 70A) 

2. 

Switch  Select  Input 

2 

TBD 

Logic  Patt.  Gen.  ( HP-81 70A) 

3. 

Switch  Select  Input 

3 

TBD 

Logic  Patt.  Gen.  {HP-81 70A) 

4. 

Switch  Select  Input 

4 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

5. 

Switch  Select  Input 

5 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

6. 

LI  BIT  Control 

TBD 

Logic  Patt.  Gen.  (HP-81 70A) 

7. 

L2  BIT  Control 

TBD 

Logic  Patt.  Gan.  (HP-8170A) 

8. 

Noise  Diode  Control 

TBD 

Logic  Patt.  Gen.  (HP-81 70A) 

9. 

BIT  Fo 

TBD 

Function  Generator  (HP-81 16A) 

10. 

BIT  Code 

TBD 

*  In  House  Generator 

11. 

LI  Coax 

TBD 

Signal  (jenerator  (HP-8663A) 

12. 

L2  Coax 

TBD 

Signal  Generator  (HP-8663A) 

1  3  , 

(137/^)  Fo 

350.37''5MH3  §  TBD 

Sweep  Generator  (HP-834GA) 

*  In-Ho'-ue  designed  P-Code  Generator  (may  also  need  C/A  Code  Generator) 


Outputs 


Output  Name 


Output  Level 


17F(IF) 


Equipment  Used 


Power  Meter  (HP-436A) 


Power  Sensor  (HP-8481  A) 


Att.  Sw  Drive  (HP-11 71 3A) 


Prog.  Att.  (HP-8494G) 


/ 


RCPEAT  FOR  ALL 

b-itfiifi  outputs 


17F(IF)  POWER  MEASUREMENT 


i 


i 


88 


Contractor 


Rockwell-Collins 


Board  Tested; 

I  Test  Objective ; 

I 

i 

I  _ 

I 

I 


IF  Processor 


Measure  spectral  content  of  17F(IF)  output. 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 . 

Switch  Select  Input  1 

TBD 

Logic  Patt.  Gen.  ( HP-81 70A) 

2. 

Switch  Select  Input  2 

TBD 

Logic  Patt.  Gen.  (HP-81 70A) 

3. 

Switch  Select  Input  3 

TBD 

Logic  Patt.  Gen.  (HP-81 70A) 

4. 

Switch  Select  Input  4 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

5. 

Switch  Select  Input  5 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

6. 

LI  BIT  Control 

TBD 

Logic  Patt.  Gen.  ( HP-81 70A) 

7. 

L2  BIT  Control 

TBD 

Logic  Patt.  Gen.  (HP-8170A) 

8. 

Noise  Diode  Control 

TBD 

Logic  Patt.  Gai.  (HP-8170A) 

9. 

BIT  Fo 

TBD 

Functicxi  GsTerator  (HP-81 16A) 

0. 

BIT  Code 

TBD 

*  In-House  Generator 

1. 

LI  Coax 

TBD 

Sigial  Generator  (HP-8663A) 

2. 

L2  Coax 

TBD 

Signal  (Ganerator  (HP-8663A) 

0  . 

(137/4)  Fo 

350.3775MHz  §  TBD 

Sweep  Generator  (HP-8340A) 

*  In-House  designed  P-Code 

Generator  (may  also  need 

C/A  Code  Generator) 

Outputs 
Output  Name 


Output  Level 


Eauipment  Used 


17F(IF) 

173.91MHz  @  TBD 

Spectrun  Analyzer  ( HP-8566A ) 

Att.  Sw  Drive  (HP-11713A) 

Prog.  Att.  (HP-8494G) 

Test  Procedure 


Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  proper  signal  levels  to  all  inputs.  Measure 


spectral  content  of  17F(IF)  output  with  Spectrum  Analyzer.  (Repeat  for 


all  5  17F(IF)  outputs) 


Data  Reduction:  Send  input  levels  to  printer.  Output  of  Spectrum 


Analyzer  to  plotter. 


Equipment  List: 


Computer  i HP-98365) 


dc  Patt  Gen  (HP-8''70A)  5  . 


Func.  'Gen.  (HP-6n6A) 


Att.  3w  Dr.  (HP-n713A)  1  1  . 


SigTal  Gen.  (HP-8663A) 
Printer  (HP-2671  G) 
Sweep  Gen.  (HP-83A0A) 
Prog.  Att.  (HP-8A94G) 


Serial  Data  Gen  ( HP-801 8A) 
SDectrvin  Anal.  (HP-85ccA) 
Plotter  (HP-7A75A) 


si 


i 

ti 


$ 

s 


I 


DIGITAL 

MULTIMETER 


LAB  DESIGNED 
P>CODE  GEN. 


SERIAL  DATA 
GENERATOR 


MICROWAVE 

COUNTER 


ELECTRONIC 

COUNTER 


NOISE  FIGURE 
METER 


RELAY 

ACTUATOR 


(HF^9306A) 


TIME 

INTERVAL 

COUNTER 


SIGNAL 

GENERATOR 


OSCILLOSCOPE 


REPEAT  FOR  ALL 
S-ITFOF)  OUTPUTS 


17F{IF)  SPECTRAL  CONTENT  MEASUREMENT 


Output  Name  Output  Level  Equipment  Used 

1  .  17F(IF) _  _ TBD _  Network  Analyzer  (HP-851  OA) 

2. _ _  S-Par.  Test  Set  (HP-851 5A) 

3  . 

4. 

5. 


Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Apply  Input  signal  to  S-Parameter  Test  Set  from _ 

Sweep  Generator.  Measure  VSWR  and  impedance  with  Network  Analyzer. _ 

(Repeat  for  all  5  17F(IF)  outputs) _ 


Data  Reduction;  Send  input  levels  to  printer.  Output  of  Network 

Analyzer  to  plotter. _ 


Equipment  List; 

1  ,  Computer  (HP-9836S)  4  .  S-Par  Test  Set  (HP-851 5A)  7  . 


Printer  (HP-2671  G) 


Network  Anal.  (KP-8510A)  8  . 


-'HD'fll££  498  UE  BENCH  TEST  PLANS  AND  REBUISEHENTS  VOLUHE  2  2/1 

ROCKUELL-COLLINS  UE  SET(U>  ESSCUBE  ENGINEERING  INC 
NARLTON  NJ  SEP  84  CEA/GPS-85-15£-88-818-V0L-2 
UNCLASSIFIED  N£22£9-82-D-8859  F/G  14/2  NL 


Contractor 


Rockwell-Colllns 


i'\ 


.»J 

'4 


*  In-House  designed  P-Code  Generator  (may  also  need  C/A  Code  Generator) 


Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Apply  proper  signal  levels  to  all  Inputs.  Turn  on 
noise  source.  Measure  noise  figure  with  Noise  Figure  Meter.  (Repeat  for 
all  5  17F(IF)  outputs) _ 


Data  Reduction;  Send  input  levels  and  output  of  Noise  Figure  Meter 
to  printer. _ 


Equipment  List; 


1 . 

Conputer  (HP-9836S)  4  . 

Ser.  Data  Gen.  (HP-8018A) 

7. 

Signal  Gen.  (HP-8663A) 

2. 

Printer  (HP-2671 G)  5. 

Sweep  Gen.  (HP-8340A) 

8. 

In  House  Desigi 

3. 

Logic  Patt  Gen  ( HP-81 70A)  6  . 

Flnction  Gen.  {HP-81 16A) 

9. 

Noise  Source  (HP-346B) 

1  0  . 

Noise  Fig.  Meter  (HP-8970A) 

I] 

■1 

il 

-u 

H 

N 

A 


Output  Name 


Output  Level 


Equipment  Used 


.  Fo 

10.23MHz 

Electronic  Ctr.  (HP-5385) 

Att.  Sw  Drive  (HP-11713A) 

Frog.  Att.  (HP-8A94G) 

Test  Procedure: 

Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges 

Apply  a  DC  Voltage  to  input  of  Reference  Oscillator. 

Measure  output  freauency  with  Electronic  Counter. 

Data  Reduction:  Send  input  levels  and  output  of  Electronic  Counter 


to  printer. 


Equipment  List 


1 .  Conputer  (HP-9i 


Conputer  (HP-9836S) 
Printer  (HP-2671  G) 


Function  Cfen.  { HP-81 16A) 


Electronic  Ctr.  (HP-5385)  7 
AttSwDr.  (HP-11 71 3A)  8 

Proff.  Att.  (HP-8A94G) 


1 


DIGITAL 

MULTIMfTER 

(HR-34788I 


SIGNAL 

GENERATOR 


SERIAL  DATA 
GENERATOR 

HP-801EAI 


NETWORK 

ANALYZER 


MICROWAVE 

COUNTER 


ELECTRONIC 

COUNTER 


NOISE  PIGURE 
METER 

IHP4970AI 


PROGRAMRUSLE 

ATTENUATOR 


GENERATOR 

(HP.a340AI 


SPECTRUM 

ANALYZER 


ATTENUATOR 
SWITCH  DRIVE 

IHP-11713AI 


LOGIC  PATTERN 
GENERATOR 

(HP-8170AI 

REFERENCE 

RELAY 

ACTUATOR 

OSCILLATOR 

(HP-69306AI 

FUNCTION 

GENERATOR 


TIME 

INTERVAL 

COUNTER 

IHP.S37(WI 

FUNCTION 

GENERATOR 


FUNCTION 

GENERATOR 


OSCtLLOSCOK 

ITEK.246SI 


FREQUENCY  MEASUREMENT 


Output  Name 


Output  Level 


Equipment  Used 


1 .  _ F£ 

2.  _ 

3.  _ 

4.  _ 

5. 


OdBm  _  Power  Meter  (HP-436A) 

_  Power  Sensor  (HP-8481  A) 

_  Att.  Sw  Drive  (HP-n713A) 

_  Pros.  Att.  (HP-8A94G) 


Test  Procedure;  Turn  on  test  equipment.  Set  measurement  equipment 
to  proper  ranges.  Apply  a  DC  voltage  to  input  of  Reference  Oscillator. 
Measure  output  power  with  Power  Meter. _ 


Data  Reduction;  Send  input  levels  and  output  of  Power  Meter  to  printer. 


Equipment  List: 

1  .  Computer  (HP-9836S)  4  .  Power  Meter  (HP-A36A)  7  .  Prog.  Att.  (HP-8A94G) 


Printer  (HP-2671  G) 


Power  Sensor  (HP-8A81G)  8 


Output  Name 


Output  Level 


Equipment  Used 


10.23MH2  @  OdBm 


Spectrun  Anal.  {HP-8566A) 


Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 

to  oroper  ranges.  Apply  a  DC  Voltage  to  input  of  Reference  Oscillator. 


W 


Equipment  List; 


1. 

Computer  (HP-9836S) 

4. 

Spectrun  Anal.  (HP-8566A) 

7. 

2. 

Printer  (HP-2671  G) 

5. 

Att.  SwDr.  (HP-1 171 3A) 

8. 

3. 

Function  Gen.  ( HP-811 6A) 

6. 

Prog.  Att.  (HP-8494G) 

9. 

Plotter  fHP-7475A) 


106 


1 


Fo 


TBD 


Spectrum  Anal.  (HP-8566A) 


2.  _  _  Att.  Sw  Drive  (HP-n713A) 

3.  _  _  Prog.  Att.  (HP-8AQAG) 

4.  _  _  _ 

5.  _  _ 


Test  Procedure;  _ Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Apply  a  DC  Voltage  to  input  of  Reference  Oscillator. 

Measure  short  and  long  term  stability,  phase  noise,  noise  sidebands. _ 

and  residual  FM  at  oscillator  output. _ 


1  - 

I 

» 

Data  Reduction;  Send  input  levels  to  printer.  Output  of  Spectrum 
Analyzer  to  plotter. _ 


Equipment  List; 


1  .  Canputer  (HP-9836S) 


2  .  Printer  (HP-2671  G) 


3.  Function  Gen.  (HP-81 16A) 


4 .  Plotter  (HP-7475A)  7 . 

5  .  SpectruB  Anal.  (HP-8566A)  8  . 

6  .  Att.  Sw  Dr.  (HP-11713A)  9  . 


Prog.  Att.  {HP^9^Gi 


Contractor 


Rockwell-Collins 


3 


Output  Name  Output  Level  Equipment  Used 

1 .  _ Fo -  - - - Spectrum  Anal.  (HP-8566A) 

2.  _  _  Att.  SwDr.  (HP-11 71 3A) 

3.  _  _  Prog.  Att.  (HP-8A9AG) 

4.  _  _  _ 

5. 


Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Apply  a  DC  Voltage  to  input  of  Reference  Oscillator. 
After  5  minute  specification  period,  take  stability  reading  with  Spectrum 
Analyzer  to  verify  proper  operation  after  the  warm  up  period. _ 


Data  Reduction:  Send  input  level  to  printer.  Output  of  Spectrum 


Analyzer  to  plotter. 


Equipment  List; 


1  ,  Computer  (HP-9836S) 


4.  Plotter  (HP-7475A)  7.  Prog.  Att.  (HP-8A9AG) 

.  SpectruTi  Anal.  (HP-8566A)  8 .  _ 


2 


Printer  (HP-2671G) 


5 


Contractor ;  _ Rockwell-Colllns 

Board  Tested:  Reference  Oscillator 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 , 

DC  Input 

8.25VDC 

Function  Gen.  (HP-81 16A) 

( 


m 


i 


Outputs 


Output  Name 


Standard  Fault  output 


Output  Level 


Equipment  Used 


Digital  Multi.  (HP-3478B) 
Oscilloscope  (HP-2465) 


Test  Procedure: 


Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Apply  a  DC  Voltage  to  Reference  Oscillator  input. 
Measure  Standard  Fault  output  with  Digital  Multimeter.  An  Oscilloscope 
will  be  used  to  display  wavefomu _ 


Data  Reduction: 


Send  input  level  and  output  of  Digital  Multimeter 


to  printer.  Output  of  Oscilloscope  to  plotter. 


Equipment  List: 


2  .  Printer  (HP-2671  G) 

3.  Flnction  Gen.  { HP-81 16A) 


5  .  Oscilloscope  (TEK-2465 


Plotter  (HP-7A75A1 


o 


STANDARD  FAULT  MEASUREMENT 


3 . 1 . 1 . 6  ANTENNA  ELECTRONICS 


Contractor 


Rockvi?el  1  -Cbl  1  ins 


Tnnn-t-  NamA  Tnnnl-  F.mi  i  nmf^nl- 


Outputs 
Output  Name 


Output  Level 


Equipment  Used 


L2  IF 

>100kJl 

1 

Digital  Multi  (HP-3478B) 

. 

LI  IF 

>100kfi 

Digital  Multi  {HP-3478B) 

Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 


to  proper  ranges.  Connect  the  Digital  Multimeter  across  the  L2  IF 


terminal.  A  DC  utpedance  greater  than  lOOkfl  will  indicate  that  the  inter 


face  is  AC  coupled  only.  Repeat  for  LI 


Data  Reduction 


to  printer 


Send  input  levels  and  output  of  Digital  Multimeter 


Eauipmen 


Computer  (HP-9836S)  4 


P-2671 G 


imeter 


DIGITAL 

MULTIMETER 


SERIAL  DATA 
GENERATOR 


MICROWAVE 

COUNTER 


ELECTRONIC 

COUNTER 


NOISE  FIGURE 
METER 

(HP-e970A) 


LOGIC  PATTERN 
GENERATOR 


RELAY 

ACTUATOR 

<HP^9306A) 


TIME 

INTERVAL 

COUNTER 


SIGNAL 

GENERATOR 


NETWORK 

analyzer 


SWEEP 

GENERATOR 


1 

SPECTRUM 

ANALYZER 

(HP-S566A) 

Lt-IF  TERMINAL 
L2-IF  TERMINAL 

ATTENUATOR 
SWITCH  DRIVE 

IHP.11713AI 

ANTENNA 

ELECTRONICS 


DIGITAL 

CONTROLS 


FUNCTION 

GENERATOR 


FUNCTION 

GENERATOR 


FUNCTION 

GENERATOR 


OSCILLOSCOPE 

(TEK.2465I 


DC  IMPEDANCE  MEASUREMENT 


WINCHESTER 


Output  Name  Output  Level  Equipment  Used 

2. 

3. 

4. 

5. 


Test  Procedure;  Turn  on  test  equionent.  Set  measurement  equignent 

to  proper  ranges.  Insert  the  Digital  Multimeter  across  the  Blan3d.nq  Pulse 
Input  Terminal.  Measure  resistance. _ _ 

(  - 

i 

I  - 


Data  Reduction;  Send  input  levels  and  output  of  Digital  Multimeter 


to  printer. 


SIGNAL 

GENERATOR 

(HR  S6E3A) 


NETWORK 

ANALYZER 

(HR>S510A) 


SWEE^ 

GENERATOR 

(HR.a340A) 


SRECTRUM 

ANALYZER 

(MR  WSSA) 


ATTENUATOR 
SWITCH  DRIVE 

(HR.11713A) 


FUNCTION 

GENERATOR 

IHR^tlSAI 


FUNCTION 

generator 

IHR411SAI 


FUNCTION 

GENERATOR 

'MR^IISAI 


OSCILLOSCORE  I 
'TEK-2465)  *■ 


BLANKING  RULSE  INPUT  IMPEDANCE 


Contractor!  _ Rockwell-Cnllins _ 

Board  Tested:  _ Antenna  Electronics _ 

Test  Objective:  _T0  verify  that  the  AE  does  not  exceed  its  specified 

power  consumption.  (Fewer  Consumption) _ ^ _ " 

i 

1 

Inputs 

Input  Name  Input  Level  Equipment  Used 

1 .  Main  Fewer _  115VAC/400H2/1-Phase  External  Source 


Digital  Controls 


TBD 


TBD 


Outputs 


Output  Name 


Output  Level 


22  watts  (max. 


line  \oltage 


Equipment  Used 


Digital  tlilti.  (IP-347SB) 


Test  Procedure 


Turn  on  test  equicment.  Set  measurement 


to  proper  rcinges.  Measure  current  in  main  power  line  and  line  voltage  with 


Digital  Multimeter 


Contractor;  Rockwell -Coll  ins _ 

Board  Tested;  Antenna  Electronics _ 

Test  Objective;  To  verify  that  the  VSWR  at  all  of  the  AE  inputs 

is  within...  specification. _ (input  vswr) _ 


Inputs 


Input  Name 

Input  Level 

Equipment  Used 

1 . 

S-Par  Test  Set 

U  (1565.42  to  1585.42)Mfe 

Sweep  C3en. 

{HP-8340A) 

2. 

S-Par  Test  Set 

@  -45cfin 

L2  (1217.6  to  1237.6 )^«z 

Sweep  (Sen. 

(HP-8340A) 

3. 

S-Pcur  Test  Set 

@  '45cfin 

fc  =  350MHz  @  -45dESii 

Sweep  (Sen. 

(HP-8340A) 

4. 

Diqital  Controls 

TBD 

TBI 

) 

4 


TBD 


TBD 


Outputs 
Output  Name 


Output  Level 


Equipment  Used 


.  CRPA  Ref.  Input 

VSWR=  1.5:1  (nex.)  (LL,I2) 

Network  Anal.  (HP-8510A) 

.  CRPA  Aux.  Inputs  (6) 

VSWE^  1.5:1  (irax.)  {LL,I2) 

S-Par  Test  Set  (HP-8515A)  . 

.  BMFRPA  Input 

VSWR=  1.5:1  (nax.)  (LL,I2) 

LO  Inout  (LI  IF) 

VSWR  =  2.0:1  (max. ) 

• 

Test  Procedure:  Turn  on  test  equianent.  Set  measurement  equicinent 


to  proper  ranqes.  The  reference  channel  input  of  the  AE  will  be  connected 


to  the  test  port  of  the  S-Parameter  Test  Set.  Sll  (Input  Reflection 


Coefficient)  will  be  measured.  Repeat  for  all  other  inputs. 


Data  Reduction:  Data  will  be  plotted  on  a  Smith  cheurt  usinq  the 


lotter.  Inputs  will  be  sent  to  printer. 


I 


Equipment  List: 


1 .  Canputer  (HP-9836S)  4  .  S-Far  Test  Set  (HP-e5l5A)  7 

2.  Printer  ;H?-2671G)  5.  Sweep  Gen.  {HP-e3A0A)  8 

3.  N’etwork  Anal.  (HP-8510A)  6.  Plotter  ' 


VSWR  MEASUREMENT 


Contractor 


Rockwel 1-Col 1 ins 


Board  Tested 


Test  Obiective 


within  specification. 


Antenna  Electronics 


To  verify  that  the  VSWR  at  all  of  the  AE  outputs  is 


(Output  VSWR) 


Inputs 
Input  Name 


Input  Level 


Equipment  Used 


Outputs 
Output  Name 


LI  IF  output 
L2  IF  output 


MCR  output 


Output  Level 


luipment  Used 


Test  Procedure 


to  proper  ranqes.  The  LI  IF  output  will  be  connected  to  the  test 


t  for  all  o 


Equipment  List: 


1  .  Computer  (HP-9836S)  4  .  S-Par  Test  Set  iHF-65i5A  7 
2,  Printer  (HP-257'!  G)  5.  ifetwork  Anal.  8 

.  Plotter  iHP-7~':5Ai 


3  .  Sfieep  3en.  (riP-c3^CA) 


6 


9. 


Board  Tested 


Antenna  Electronics 


Test  Objective;  To  verify  that  the  gain  of  the  AE  frcan  the  CRPA 

reference  channel  input  to  either  IF  output  as  well  as  the  MCR  output,  and 
the  gain  frcm  the  BMFRPA  input  to  either  IF  output  is  as  specified.  (Gain) 


Inputs 


Input  Name 

Input  Level 

Equipment  Used 

1 . 

CRPA  Ref.  Channel  Input 

11(1565.42  to  1585.42^) 

Sweep  Gen. 

(HP-8340A) 

2. 

CRPA  Ref.  Input 

@  -45dEni 

12(1217.6  to  1237.0^) 

Sweep  (Sen. 

(HP-8340A) 

3. 

BMFRPA  Input 

@  -45dBm 

11(1565.42  to  1585.42«2) 

Sweep  Gen. 

(HP-8340A) 

4. 

BMFRPA  Input 

@  -45dEni 

12(1217.6  to  1237.61^) 

Sweep  Gen. 

(HP-8340A) 

5. 

*D iai tal  Control s 

@  -45dBm 

TBD 

TBD 

Outputs 

Output  Name 

Output  Level 

Equipment  Used 

i: 

CTIAHef.  toNCRCUtrut 

17dB  +5dB 

Network  Anal.  (HP-8510A) 

2. 

for  Ll  &  L2 

CFEA  Ifef .  to  11  IF  Output 

38  +5dB 

S-Par  Test  Set  {HP-8515A) 

3. 

for  Ll  &  L2 

BMFRPA  to  Ll-IF  Output 

38  ±5dB 

4  . 

5. 

Test  Procedure :  Turn  on  test  equignent.  Set  measurement  equipment 

to  proper  ranges.  The  AE  will  be  connected  to  the  Network  Analyzer.  Input 

power  to  the  AE  will  be  -40dBni  ±5dB.  The  passband  response  will  be _ 

measured  at  LI  between  the  CRPA  reference  channel  input  and  the  IF  and _ 

MCR  outputs;  and  the  bottan  mounted  FRPA  input  and  IF  outputs .  Repeat 
for  L2,  with  proper  digital  control  signals  applied. _ 


Data  Reduction :  Send  output  of  Network  Analyzer  to  plotter  and 

send  inputs  to  printer.  Read  GAIN  from  passband  response  recorded  on 
plotter. _ 


Equipment  List; 


1  . 

Computer  (HP-9836S) 

4  . 

Plotter  (HP-7475A) 

7  . 

S-Psr  Test  Set  i'KF-85>.-. 

2  . 

Printer  (HP-2671G) 

5. 

Power  Sensor  (HP-8A81A) 

8  . 

Network  Anal.  ;H?-35'rA: 

3  . 

Sweep  Gen.  (HP-8340A) 

6  . 

Power  Meter  (HP-A36A) 

9  . 

131 


Digital 

MULTIMETER 

(HP.3478B1 


SERIAL  DATA 
GENERATOR 


MICROWAVE 

COUNTER 


ELECTRONIC 

COUNTER 

(Hp.538o) 


NOISE  FIGURE 
METER 
(HP4970A) 


LOGIC  PATTERN 
GENERATOR 


RELAY 

ACTUATOR 

(HP<59306AI 


TIME 

INTERVAL 

COUNTER 


S^PARAMETER 
TEST  SET 


SIGNAL 

GENERATOR 


NETWORK 

ANALYZER 


SWEEP 

GENERATOR 


SPECTRUM 

ANALYZER 


ATTENUATOR 
SWITCH  DRIVE 

(HP-11713A) 


ANTENNA 

ELECTRONICS 


DIGITAL 

CONTROLS 


POWER 

SENSOR 


FUNCTION 

GENERATOR 


FUNCTION 

GENERATOR 


FUNCTION 

GENERATOR 


OSCILLOSCOPE 


GAIN  AND  GAIN  COMPRESSION  MEASUREMENT 


132 


Board  Tested: 


Antenna  Electronics 


Test  Objective :  To  verify  that  the  AE  exhibits  less  than  specified 

aiTount  of  Gain  Cotnpression  at  the  IF  output  with  an  input  signal  of  -33dBm. 
(Gain  Ccmoression ) _ 


Inputs 
In out  Name 


Input  Leve 1 


Equipment  Used 


1  . 
2  . 

3. 

4. 
5  . 


CRPA  Ref,  Channel  Input 

CRPA  Ref .  Input _ 

BMFUPA  Input _ 

BMFT^A  Input _ 


11(1565.42  to  1585.42^) 
@  -33dEn\  +.1 
12(1217.6  to  1237.0^) 

@  -33dEni  +.1 
11(1565.42  to  1585.42fe) 
@  -33dBm  +.1 
12(1217.6  to  1237.0^) 

@  -33dBm  +.1 
TBD 


Sweep  Gen.  (HP-8340A) 
Sweep  Gen.  (HP-8340A) 
Sweep  Gen.  (HP-8340A) 
Sweep  Gen.  (HP-834QA) 


*Diqital  Controls 


TBD 


Output  Name 


Output  Level 


Equipment  Used 


1,  LI  IF  Output  +ldB  Network  Anal.  (HP-8510A) 

2,  L2  IF  Output  +ldB  S-Far  Test  Set  (HP-8515A) 

3  _  MCR  Output  +ldB 

4.  _  _  _ ■ 

5. 


Test  Procedure;  Turn  on  test  equicment.  Set  measurement  equionent 

to  proper  ranges.  An  input  pcwer  level  at  the  CRPA  reference  channel _ 

input  will  be  set  at  -33dan.  The  AE  will  be  connected  to  the  Network _ 

Analyzer.  The  passband  response  will  be  measured  at  Ll  between  the  CRPA 

reference  channel  input  and  the  IF  and  MGR  outputs;  and  the  oassband _ 

response  will  be  measured  at  Ll  between  the  BMFRPA  input  and  the  IF _ 

output.  Repeat  for  L2. _ 

Data  Reduction;  Send  output  of  Network  Analyzer  to  plotter  and 

send  inputs  to  printer.  Read  GAIN  from  passband  response  recorded  on _ 

plotter.  Compare  results  of  this  test  with  results  of  the  GAIN  test  to 
determine  GAIN  compression.  (•►IdB) 

Equipment  List; 


1 . 

Computer  (HP-9836S) 

4  . 

Plotter  (HP-7475A) 

7. 

Network  Anal.  (HP^510A) 

2. 

Printer  (HP-2671 G) 

5. 

Power  Sensor  (HP-8A81A) 

8. 

S-Par  Test  Set  (HP-a515A 

3  . 

Sweep  Gen.  (HP-83A0A) 

6. 

Power  Meter  (HP-A36A) 

9. 

134 


Test  Procedure:  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  A  Ll  RF  CW  signal  “ill  be  injepted  into  the  AE  and  the 
Ll  IF  output  will  be  determined.  The  test  will  be  repeated  for  L2  RF. 


[V 


i 


i) 


i! 


3 


Contractor 


Board  Tested 


Test  Obiective 


Rockwel 1-Col 1 ins 


Antenna  Electronics 


TO  verify  the  desired  filter  selectivity  for  the 


Ll  and  L2  IF  outputs  (channel  selectivity  filtering) 


Inputs 
Input  Name 


1 .  CRPA  Ref  Input 

2  .  CRPA  Ref  Input 


3. 


Input  Level 


U(1450.42  to  17(X).42yRz) 
@  -45dBm 

12(1102.6  tp  1352.a«z) 


@  -45dBm 


Equipment  Used 


Sweep  Gen.  (HP-8340A) 
MkrcwERe  Ctr  (HP-5342A) 


Power  Sensor  ( HP-848 lA) 


• 

Power  Meter  (HP-436A) 

• 

*Digital  Controls 

TBD 

TM) 

*  (May  need  LO  Source  (Signal  Generator  HP-8663A) )  (350MH2) 


If 

w 


mi 

'‘•ei 

m 


f.?: 

If 

k. 


’,wJ 

;'W 

m 


'M 

Yi? 

WA 

-J 


Outputs 
Output  Name 


Ll  IF  Output 
Ll  IF  Output 


L2  IF  Output 


L2  IF  Output 


Output  Level 


3dB(Bw)  -  30  +  3MHz 
40dB(atf)  -  250MHz (max) 


3dB(Bw)  -  30  +  3MHz 


40dB(BW)  -  250MHz (max) 


Equipment  Used 


Spectrum  Anal.  (HE’-8566A) 
Spectrum  Anal.  (HP-8566A) 


'  Test  Procedure: 

Turn  on  test  equipitient.  Set  measurement  equipment 

1  to  proper  ranges. 

The  AE  will  be  connected  to  the  Spectrum  Analyzer. 

j  Input  power  to  the  AE  will  be  -40dBm  +  5dB.  The  passband  response  at  Ll 

laetween  the  CRPA  input  and  the  IF  output  will  lae  measured  and  recorded. 
Repeat  for  L2.  Apply  proper  digital  control  signals. _ 


Data  Reduction:  Send  outfHJt  of  Spectrum  Analyzer  to  plotter  and 


send  inputs  to  printer.  Read  3  and  AOdB  bandwidths  from  the  passband 


response  recorded  on  the  plotter. 


Contractor 


Board  Tested 
Test  Obiective 


ence,  auxiliary  and  BMFRPA  si< 


CRPA  Aux  Inputs  (6 
BNFRPA  Input _  _ TBD 


Digital  Controls 


Output  Name  Output  Level 


Equipment  Used 


1 .  Ll  IF  Output 

2  .  Ll  IF  Output 

Ll  IF  Output 

L2  IF  Output 

L2  IF  Output 

L2  IF  Output 


Ref;  Input  ( 3dB  max . ) 
Aux  Inputs  (7.5dB  max.) 
BMFRPA  Input(3.5dB  max.) 

Ref.  Input  (3dBmax. ) 
Aux.  Inputs  (7.5dBmax. ) 
BMFRPA  Input  (3.5dB  max) 


tbise  Figure  Nfeter  {HF^7QA) 
Nmae  Figure  {fP-897QA) 
Naise  Figure  Nbber  {HP-897QA) 
Naise  Figure  Nfeter  (fP-897QA)  ‘ 
Naiae  Fi^jre  ^fetEr  (BP-897QA) 
Nai.qe  Figure  Nfeter  (HP-8970A) 


Test  Procedure:  Turn  on  test  eouitxnent. _ Set  JHeasurgment  equicment 

to  proper  ranges.  Apply  proper  digital  control  signals. _ AK?ly  noise _ 

source  to  AE  inputs.  Measure  noise  figure  in  each  sicfnal  path  with  oise 


ioure  ter. 


I 

( 


Data  Reduction ;  Send  input  levels  and  output  of  Noise  Figure  Meter 


to  printer. 


Contractor 


Rockwell-Collins _ 

Board  Tested;  Antenna  Electronics _ 

Test  Objective;  To  verify  that  the  AE  will  not  incur  pernanent 

damage  or  perforitiance  degradation  after  being  si^aiected  to  specified  input 
signal  levels.  (Non-damage  input  levels) _ 


Inputs 
Input  Name 

1  .  CRPA  Ref  Input _ 

CRPA  Aux  Inputs  (6) 

3  .  BMITO*A  Input _ 

^  •  CRPA  Ref  Input 

5  .  CRPA  Aux  Inputs  (6) 

6  .  BMFRPA  Input _ 

7 .  Digital  Controls 

8.  _ 


Input  Level 

II(1575.4a«z)P  Ocfin  (CW) 
II(1575.42NH2)(a  OtSn  (CW) 
II(1575.42NRz)^  OcBn  (CW) 
+30^  R?  nil.qp.  AM.  0.1^ 
+30[Bn  R)  adae.  AM.  O.lar 
4-30cfin  R>  pil-qp-  'tin?,  O.iaC 
_ TBD _ 


Equipment  Used 

Signal  Gen.  (HP-8663A) 
Signal  Gen.  (HP-8663A) 
Signal  Gen.  (HP-8663A) 
Function  Gen.  (HP-eilS^) 
Function  Gen.  (HE^116A) 
Function  Gen.  (HF>-8116A) 

_ T^ _ 

Power  Sensor  (HP-8481H) 


Power  Meter  (HP-436A 


UJ 


4us  pulse  width  and  0.1%  duty  cycle  for  five  minutes. _ The  tests.  Perfomed 

for  GAIN  and  Noise  Figure  will  be  repeated. _ Repeat  procedure  for.  L2 _ 

frequency. _ 

Data  Reduction :  Send  input  levels  and  output  of  Power  Meter  to  printer. 

Compare  results  with  data  obtained  in  test  performed  for  GAIN  &  NOISE _ 

FIGURE  to  verify  no  damage  to  AE. _ 

Equipment  List; 


1 . 

Computer  (HP-9836S) 

4  . 

Function  Gen.  (HP-81 16A) 

7  . 

Amplifier 

2. 

Printer  (HP-2671G) 

5. 

Pa^rer  Sensor  (HP-8A81A) 

8  . 

PIN  Mod.  i HP-8731 E) 

3  . 

Signal  Gen.  (HP-8663A) 

6. 

or  H 

Power  Meter  (HP^36A) 

9. 

30dt  Pad 

Outputs 


Output  Name 

Output  Level 

Equipment  Used 

1 . 

Ak  1-6  to  if  cut  U  or  12 

0.8  ±  0.4ns 

Network  Anal.  (HP-8510A) 

2. 

Ajx  1-6  to  cut  n  cr  12 

0.8  ±  0.4ns 

S-Par  Test  Set  (IP^SISA) 

3. 

L1-L2  variation 

4. 

MCR  Output 

2  ns  max. 

- 

5. 

IF  output 

2  ns  max. 

Test  Procedure;  Turn  on  test  ecaiignent.  Set  measurement  ecnaianent 

to  proper  ranges.  Connect  the  sweep  generator  to  the  reference  channel 

input  of  the  AE  and  the  LI  IF  output  to  the  test  input  of  the  harmonic _ 

converter^  The  reference  input  of  the  harmonic  converter  will  be  connected 

to  the  sweep  generator  by  a  calibrated  line  length.  The  HP-8510  display 

should  show  a  flat  phase  slope.  The  sweep  generator  will  be  switched  to 
each  of  the  auxiliary  channels  and  the  phase  slope  will  be  observed.  This 
will  be  repeated  for  L2  as  well  as  for  the  MCR  output.  The  Phase  slope 

will  be  measured  with  the  sweep  gen.  connected  to  the  BMFRPA  at  both  Ll  &  L2. 

Data  Reduction;  Send  output  of  Network  Analyzer  to  plotter  and _ 

send  inputs  to  printer.  Time  delay  will  be  calculated  from  phase  slope 

recording  by  the  8510  display. 


Eau ipment  List : 


Computer  ( HP-9836S ) 

4  . 

Plotter  (HP-7475A) 

7  .  RF  Matrix  Swtich 

Printer  (HP-2671G) 

5  . 

Network  Anal.  ( HP-851 OA) 

8  . 

Sweep  Gen.  (HP-83A0A) 

6. 

S-Par  Test  Set  ( HP-851 5A) 

9  . 

♦Harmonic  Converter  is 

built 

into  S-Parameter  Test 

Set. 

148 


Contractor 


Rockwel  1-Col  1  ins 


I 

I 


Board  Tested;  _ Antenna  Electronics _ 

Test  Objective;  To  verify  the  ability  of  the  AE  to  select  a  reduced 
performance  monitor  bandwidth  within  a  specified  time  after  being  cotmanded 
to  do  so  (Nulling  bandwidth  selection). _ 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

1 . 

CRPA  Ref.  Input 

1580MHz  @  -45dBm 

Sional  Gen.  ( HP-866 3A) 

2. 

CRPA  Aux.  Inputs  (6) 

1580MHz  @  -45dBm 

RF  Matrix  Switch 

3. 

Power  Sensor  {HP-8481  A) 

4. 

Power  Meter  (HP-436B) 

5  . 

»Di«ltal  Controls 

TBD 

TBD 

m 


n 
I 

(vt 


*3 

a 


& 


« 

ij 


vjH 


H 

*S 

»5? 


{'.tS 


Outputs 


Output  Name 


C/A  to  P 


P  to  C/A 


Output  Level 


20  ms  (max) 
20  ms  (max) 


Equipment  Used 


Oscilloscope  (TEK-2465) 


Test  Procedure: 


Turn  on  test 


It.  Set  measurement 


to  proper  ranges.  A  -45dBm  siqnal  will  be  injected  into  the  AE  input.  The 
signal  should  be  outside  the  C/A  bandwidth  but  in  the  P-Bandwidth.  Using 
an  oscilloscope  to  observe  the  output  (triggered  from  the  bandwidth  select 
line),  the  time  required  to  change  bandwidth  will  be  recorded. _ 


Data  Reduction 


inputs  to  printer. 


Oscilloscope 


Equipment  List: 


1 .  Computer  (HP-9836S)  4 .  Plotter  (HP-7475A)  7 

2.  Printer  (HP-2671G)  5.  RF  Switch  Matrix  8 

3  .  Sisnal  Gai.  (HP-8665A)  6  .  Oscilloscope  (TEK-2465)  9 


-ower  Sensor  !HF-6^1A) 


Power  Meter  ;HF-^36A) 


Contractor 


Board  Tested 


Test  Obnective 


s 


Rockwel 1-Col 1 ins 


Antenna  El ectronics 


verify  that  the 


u 


Inputs 

Input  Name 

Input  Level 

Equipment  Used 

CRPA  Ref .  Inout 


CRPA  Aux .  Incuts ( s 


•Ligital  Controls 


Ge 


RF  Matrix  Switch 


Power  Sensor  HP-8481  A 


Power  Meter  (HP-436B) 


*May  need  LO  signal 


ml 


Data  Reduction:  Send  output  of  Oscilloscope  to  plotter  and  send 


Inputs  to  printer.  Frequency  switching  times  will  be  determined  from 


Equioment  List 


Printer  (HP-2671 G) 


Oscilloscope  {TEX-2A65) 


Signal  Gen.  (HP-8663A) 
Plotter  (HP-7475A) 


Contractor : 


Rockwel 1-Collins 


Board  Tested:  Antenna  Electronics 


Test  Objective:  To  verify  the  ability  of  the  AE  to  null  lanmersin 


the  P-Code  mode.  (P-code  wideband  nullinq) 


Inputs 

put  Name 

Input  Level 

Equipment  Used 

CRPA  Ref .  Input 


CRPA  Aux,  Inputs (6) 
CRPA  Ref .  Input 
CRPA  Aux.  Inputs (6) 


1575MH2 


1575MHz  @  -45dBm 


1227MH2  @  -45dEm 


1227MHz  @  -45dBm 


*Diaital  Controls 


HP-8663A) 


Siqnal  Gen.  (HP-8663A) 


1  Gen.  (HP-8663A) 


Siqnal  Gen.  (HP-8663A) 


RF  Switch  Matrix 


Power  Sensor  (HP-8481A) 


Power  Meter  (HP-436A) 


TBD 


Output  Name 


Output  Level 


Equipment  Used 


S-WAY  POWER  DIVIDER 


St  Procedure 


to  proper  ranges.  A  -45dEtti  wideband  iamner  input  level  will  be  s 


*S-V«AY  POWER  DIVIDER 


I 


WIDEBAND  NDISE  NULLING 


16a 


I 

n: 


i 

Contractor: 

1 

i 

!  Rodcwell -Coll  ins 

Board  Tested: 

:  Antenna  Electronics 

Test  Objective :  To  verify  the  ability  of  the  AE  to  null  wid 


aimers  a  specified  amount  vrfiile  in  the  C/A  mode.  (C/A  Code 


Inputs 
Inpun  Name 


Input  Level 


Equipment  Used 


CRPA  Ref .  Input 
CRPA  Aux.  Inputs (6 


CRPA  Ref .  Input 


CRPA  Aux.  Inputs(6) 


1575MH2  P 

-78dBm 

Si( 

1575MHz  fa 

-78dBm 

Si( 

1227MH2  @ 

-78dEni 

Si( 

1227MHz  @ 

-78dBm 

Si( 

Siq.  Gen.  (HP-8663A 


RF  Matrix 


Contractor 


Outputs 


OSCILLOSCOPE 
I  ITEK-24661 


BIT  DURATION 


Contractor 


Digital  Controls 


Output  Name 


Output  Level 


Eguipment  Used 


1 .  AE  Output _  _ lOdB  chancre _  Spectrum  Aal.  (HP-6566A) 

2.  _  _  _ 

3.  _  _  _ 

4.  _  _  _ 

5. 


Test  Procedure;  Turn  on  test  eauitxnent.  Set  measurement  ecaiionent 

to  proper  ranges.  Continuity  will  be  checked  by  observing  the  change  in 
the  level  of  the  noise  floor  when  the  weights  are  switched  fran  the  minimum 
noise  condition  to  maximum  noise  condition.  This  will  be  shewn  by  observing 
the  output.  A  lOdB  change  will  verify  the  test. _ 


Data  Reduction;  Send  output  of  Spectrum  Analyzer  to  plotter  and 

send  inputs  to  printer. _ 


Equipment  List; 


1 . 

Computer  (HP-9836S) 

4  . 

Spectrun  Anal.  (HF-8566A)  7  . 

2. 

Printer  (HP-2671G) 

5  . 

8  . 

3. 

Plotter  {HP-7A75A) 

6. 

9  . 

172 


Board  Tested 


to  proper  ranges.  Monitor  LRU  status  during  normal  operation  in  null 


steering  mode. 


Contractor ; 

Board  Tested; 

Test  Objective : 
(Se<juence  Diagram  BIT) 


Rockwel 1-Col 1 ins 


Antenna  Electronics 


To  verify  that  the  timing  of  events  is  as  specified 


Inputs 
Input  Name 


Input  Level 


Equipment  Used 


1 .  Digital  Controls  _ TBD _  _ TBD 

2.  _  _  _ 

3.  _  _  _ 

4.  _  _  _ 

5.  _  _  _ 

6.  _  _  _ 

7.  _  _  _ 

8.  _  _ _  _ 

9.  _  _  _ 

10.  _  _  _ 

11.  _  _  _ 

12.  _  _ 


177 


Outputs 

Output  Name  Output  Level  Equipment  Used 

1 .  LRU  Status  Line  _ CK _  CBcillosoope  (TEK-2A65) 

2.  _  _  _ 

3.  _  _  _ 

4.  _  _  _ 

5. 


Test  Procedure;  Turn  on  test  equipnent.  Set  measuranent  equiiaiient 

to  proper  ranges.  The  sequence  of  events  will  be  demonstrated  using  an 
Oscilloscxjpe  connected  to  the  LRU  Status  Line. _ 


Data 

Reduction ; 

Send  input  levels  to  printer  and  output  of  Oscillo- 

scope 

to  plotter. 

Equipment  List : 


1  . 

Cctnputer  (HP-9836S) 

4  . 

Plotter  (HP-74V5A) 

7. 

2  . 

Printer  {HP-2671 G) 

5  . 

8  . 

3. 

Oscilloscope  (TEK-2465) 

6. 

9  . 

178 


DIGITAL 

multimeter 

(HP-3478B) 


SIGNAL 

GENERATOR 

(HP-MS3A) 


SERIAL  DATA 
GENERATOR 


NETWORK 

ANALYZER 


MICROWAVE 

COUNTER 

(HP-S342A) 


SWEEP 

GENERATOR 


ELECTRONIC 

1 

SPECTRUM 

COUNTER 

analyzer 

IHP-SSEal 

(HP-B566A) 

digital 

NOISE  FIGURE  ^ 
METER 

rnMTRm  a  I 

ATTENUATOR 
SWITCH  DRIVE 

IHP-8970AI 

'L _ 

IHP-11713AI 

RELAY 

ACTUATOR 

IHP>6930SAI 


STATUS 

OUTPUT 


GENERATOR 

(HP-8116A) 


TIME 

interval 

COUNTER 


FUNCTION 

GENERATOR 


POWER 

METER 

IHP-436AI 


FUNCTION 

GENERATOR 


oscilloscope 

(TEK-24651 


SEQUENCE  DIAGRAM  (BIT) 


Contractor 


Rockwel 1 -Col 1 ins 


Board  Tested;  _ Antenna  Electronics 

Test  Objective;  To  demonstrate  that  the  AE  generates  and  transmits 

the  acknowledgement  and  the  test  resul-t  word.  (Test  result  word  acknowledge¬ 
ment) _ 

Inputs 

Input  Name  Input  Level  Equipment  Used 

Logic  Fattsm  (^.  (HE^ITQA) 


1 


BITE  (coTinand  BIT) 


TBD 


1 .  LRU  Status  Output  OK  Oscilloscope  (TEK-2465) 


Test  Procedure;  Turn  on  test  equipment.  Set  measurement  equipment 

to  proper  ranges.  Input  BITE  and  record  LRU  Status  output  on  Oscilloscooe. 


Data  Reduction:  Send  input  levels  to  printer  and  output  of  Oscillo- 

scope  to  plotter.  Verify  that  format  and  length  of  test  result  word  is 


as  specified. 


I 

« 


Contractor ; 
Board  Tested; 
Test  Objective; 


Rockwel 1-Col 1 ins 


Antenna  Electronics 


To  demonstrate  that  the  AE  generates  and  transmits 


the  result  word.  (Word  Format) 


Outputs 
Output  Name 


Output  Level 


Equipment  Used 


Test  Procedure:  Turn  on  test  equipnent.  Set  measurement  equipment 

to  proper  ranges.  Input  BITC  and  record  LRU  status  output  on  an  Oscillo¬ 


scope 


Data  Reduction:  Send  input  levels  to  printer  and  output  of  Oscillo¬ 


scope  to  plotter. 


Equipment  List: 


1 . 

Ccniputer  (HP-9836S) 

4  . 

Oscilloscooe  (TEK-2465)  7  . 

2. 

Printer  (HP-2671 G) 

5. 

8. 

3. 

Loeic  Patt.  Gen.  ( HP-81 70B) 

6. 

9. 

m 


M 

Ml 


i 


5*1 


DIGITAL 

MULTIMETER 


SERIAL  DATA 
GENERATOR 


MICROWAVE 

COUNTER 


ELECTRONIC 

COUNTER 


DIGITAL 

CONTROLS 


SIGNAL 

GENERATOR 

(HP-8663A) 


NETWORK 

analyzer 


SWEEP 

GENERATOR 


SPECTRUM 

ANALYZER 

IHP-SS66AI 


ATTENUATOR 
SWITCH  DRIVE 


4.0  SOFTWARE  REQUIREMENTS 

This  section  contains  the  software  requirements  for  the  bench 
test  procedures  defined  in  Section  3.  These  software  requirements 
are  defined  in  terms  of  flowcharts. 

The  software  requirements  contained  herein  are  written  at  the 
functional  level.  There  is  a  flowchart  for  each  test  procedure  that 
illustrates  the  sequence  of  events  that  will  be  required  in  order 
to  perform  these  tests  by  computer.  In  addition  to  these  require¬ 
ments,  all  tests  will  include  the  following: 

o  menu  driven  testing  will  prompt  operator  through: 

1 .  test  set-ups 

2 .  testing 

3 .  data  reduction/storage/hardcopy 

o  Each  test  will  have  a  program  module  number  and  will  be 
contained  in  a  testing  menu.  All  tests  with  the  same 
set-up  can  be  grouped  together  to  be  run  one  after  the 
other. 

o  Each  test  will  incorporate  a  full  error-checking  capability 
during  operator  inputs  so  that  no  manual  error  can  be  entered 
into  the  system. 

o  Data  reduction  based  on  baseline  data  and/or  range  limits. 

The  specified  range  values  and/or  tolerance  will  be  stored 
and  compared  to  the  results  obtained  from  the  actual  test. 

The  values  will  be  displayed  and  any  differences  can  quickly 
be  seen. 

o  There  will  be  real-time  monitoring  for  any  bus  available 
information  during  testing. 

o  There  will  be  off-line  storage  or  transfer  of  data  for  inter¬ 
facing  with  the  DPSSF/NSL  system  capabilities.  This  capa¬ 
bility  will  be  used  for  any  information  that  is  needed  for 
the  DPSSF,  NSL  or  RFL. 


o  All  software  will  be  stored  including  back-up  disks  and 
hardcopy  listings,  in  a  library  which  will  contain  as  a 
minimum,  the  following  information  in  its  catalog: 

1.  program  module  name  and  number  (disk  #) 

2.  back-up  copy  #  (disk  #) 

3.  data  written,  by  whom 

4.  date  last  revised,  by  whom 

There  are  two  floppy  disk  drives  which  have  a  memory  of  170k 
each  built  into  the  computer.  All  information  will  be  stored  on 
either  of  these  floppy  disks.  There  is  also  a  Winchester  hard  disk 
provided.  This  can  be  used  as  a  temporary  storage  for  data  and 
information  obtained  while  testing,  if  needed.  For  example,  if  a 
series  of  tests  are  being  run  and  many  data  points  are  needed  to  be 
stored  and  all  of  the  memory  is  being  used  in  the  computer,  the 
information  is  stored  temporarily  on  the  Winchester  disk  until  pro¬ 
cessing  is  complete  and  then  archived  onto  the  floppy  disks. 

4.1  ROCKWELL-COLLINS  SOFTWARE  REQUIREMENTS 

The  following  sheets  contain  the  software  requirements  for  the 
Bench  Test  Procedures  for  each  of  the  boards  identified  in  section 
3.1.  The  software  requirements  will  also  be  refined  and  expanded 
as  more  detailed  information  becomes  available  for  the  bench  tests. 
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